The aim of this article is to provide additional evidence about the order of integration of constant price GDP per capita in a selection of countries. It does so by taking into account the possibility of non-linear deterministic trends and of asymmetric adjustment towards equilibrium. We find evidence of a global stationary ESTAR process around a nonlinear deterministic trend in almost half of the selected countries. These results show that nonlinearities affect real GDP series. By neglecting them, one can draw misleading conclusions from unit root tests. Specifically, the article questions the so-called stylised fact of a near unit root which has so influenced macroeconomic thought over the past two decades.
Introduction
The analysis of the statistical properties of real GDP and real GDP per capita has attracted the attention of a number of authors since Nelson and Plosser (1982) seminal paper. They argue that the question of whether real GDP is a unit root or a stationary process has both theoretical and policy implications. On the one hand, if real GDP is characterised as a unit root process, shocks affecting the variable have permanent effects. On the other hand, if real GDP is characterised as a stationary process around a deterministic trend there exists a time-varying equilibrium level of real GDP with fluctuations around it depicting the business cycle. Durlauf (1989) describes the near unit root in measures of aggregate activity, such as constant-price per capita GDP, as a 'significant stylised fact'. Its significance has had a major impact on macroeconomic thinking. Nelson and Plosser (1982) argue that the result shows the need for macroeconomists to focus on real shocks which have permanent effects. Specifically, they argue that these shocks are innovations in technology which are frequent and random. The result is that we will observe fluctuations in constant-price per capita GDP which map out the business cycle. Their emphasis was to downplay fluctuations emanating from aggregate demand and to unite the work on short run and long run growth. But, Durlauf (1989) reminds us that the persistence characteristic of GDP need not be associated with any one particular school of thought or one model of the economy. For instance, he argues that the persistence can arise out of co-ordination failures, such as the stickiness of prices arising from menu costs. Clearly, the 'stylised fact' has affected the development of theory across a diverse range of macroeconomic traditions.
Whether or not the GDP series is characterised as having a near unit root is more than a theoretical curiosity. Its importance crucially extends to policy, though exactly how is dependent on the theoretical interpretation given to the result. For example, Li (2000) argues, in the context of China, that the impact on GDP of government policies, such as structural reform, is particularly difficult to predict in the face of other potentially off-setting shocks. Indeed he goes so far as to suggest that they might not be worth pursuing. If, however, GDP is a stationary process around a deterministic trend, Li believes that there is scope for policy-makers to change the long run equilibrium value of GDP. In contrast, Durlauf (1989) argues that, in the presence of persistence, stabilisation policy can result in 'very large' social welfare improvements.
The literature on the long run behaviour of real GDP has mainly focussed on testing for unit roots over the series of real GDP, by means of applying traditional (linear) unit root tests, although controlling for structural changes in most cases. Although the literature is vast, the results are far from conclusive and not wholly supportive of the unit root being a 'stylised fact'. While some authors find that real GDP is a unit root process (Murray and Nelson 2000; Perron 1989; and Evans 1989, among others) , others find empirical evidence to reject the null hypothesis of a I(1) process (Ben-David and Papell 1995; Vougas 2007) in the US real GDP series. In an empirical study of African countries, Chang et al. (2005) apply the Leybourne et al. (1998) unit root test to detrend the data by means of a logistic function. Their results point to the rejection of the null for some of the countries analysed. Michael et al. (1997) and Kapetanios et al. (2003) (KSS), among others, consider how traditional unit root tests may suffer from a power problem when applied to series characterised by a nonlinear data generating process. Therefore, these tests tend to confuse a unit root process with a globally stationary smooth transition process, i.e. an asymmetric speed of mean-reversion, for which nonstationarity may characterise one of the regimes. Thus, KSS propose a unit root test based upon the alternative that a series is a globally stationary exponential smooth transition autoregressive (ESTAR) process. Applying this test to the detrended series, by means of a linear trend and a drift, Beechy and Österholm (2008) find evidence of stationarity of US real GDP per capita. In a recent contribution, Christopoulos (2006) applies several unit root tests in the context of nonlinear models to real GDP per capita in seven OECD countries,
